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The averaged Signal-to-Distortion Ratio (A-SDR) is a widely used  Many distort the loss value and/or heavily depend on hyperparameters BSSEval

objective function (maximized) for source separation Here shown for a single pair of reference s and estimation S 0SS SDR A-SDR SA-5DR
® Problem: A-SDR is not optimal for meeting scenarios no separation 0.2 0.0 0.0

® Goal: Make the SDR more robust for meeting-like data s ‘2+€ A-SDR 178 175 17.8
Meeting style data g e SASDR 180 177 189
Meeting style data is more challenging than conventional fully over- ° Prevents (to some degree) the overruling issue SA-tSDR 177 175 17.8

lapped mixtures:

Skewed SDR ® A-SDR and SA-SDR have a comparable performance on fully

s||° overlapped data
2 All2
+v|8|

skewed SDR = 101ogy,

Attt

|s —§

L
- H

Experiments: Meeting style data

log-MSE

#spk Metrics

il ingle-spk  Partial I n L .
(IZE:IIV::S;:;T) Silence _ Single-sp artia overlap log1p-MSE = — logy(||s — §[|*+1) o3 train atten. BSSEval SA-
(at least one silent speaker) (one dominates) WER o SDR VAER DR
® Works for silent targets
® Many active speakers = no separation —  438.1 0.0 7.3 65.6 0.0
Switch objective function for silent references
J Ao pon 1 Bs ms w1 e s
. Lo = —10log,(|[S]|” + 7(ly[|") Tlo8° | ' ' ' '
Conventional: Averaged SDR (A-SDR) | . Adloglp-MSE 142 135 253 196 99 168
| — | * Loss has to be switched when a target is silent A_skewed-SDR ) 156 247 18 7 125 101
Conventional objective used in m;ny works, e.g.z, TasNet: S r SDR (SACHE AtSDR ) 136 211 138 140 133
A-SDR — Ezbgm Isk| ource-Aggregated CLE ) A-e-tSDR 1+2 128 259 196 118 155
K — Isk — 8|7 Aggregate energies at source level instead of losses: A-log-tMSE+Ly 1+2 1283 26.4 19.6 10.7  14.5
s: Reference signal, s: Estimated signal, k: speaker index SA-SDR — 10 log;, S skl gﬁ—SDRMSE 142 125 ;;)35 13533 121)2 16.1
] N -log- 1+2 13.3 : . . 4.7
Zk 1 1Sk = 5k|| 05
s: Reference signal, S: Estimated signal, k: speaker index SA-loglp-MSE 1+2 151 251 18.7 114 157
SA-skewed-SDR  1+2 151 28.9 18.6 12.6 10.6
Silent reference signals SA-tSDR 1+2 12.2 308 199 8.2 17.9
|s1]|> + 0 SA-¢-tSDR 1+2 128 275 196 9.1 16.3
® undefined! SA-SDR = 10log;

® SA-SDR can reconstruct silence better than A-SDR (improvement
in attenuation ratio, VAER and SA-SDR)

® Separation in overlapping regions is often comparable and

[s1 =&+ [0 - &’

Partial overlap / One dominating speaker

® Stalbe when at least one reference signal is not silent

® The term of the already well separated output dominates

Hs(good)H2 Hs (bad) | 3 Partial Overlap / One dominating speaker sometimes better (similar WER)
A-SDR o< logyg NTE: - logyo 2 ® The distortions of the well separated output disappear :
g(good) _ §(g00 ) | | g(bad) _ g(oa ) | HS(gOOd)H2 n ‘S(bad)Hz CO"C'US'O“S
dominates (—o0) gets overruled SA-SDR |Og10 ® Stabilizing the loss often improves performance
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® Also the gradiets focus on the already well separated output

‘ v§(good)A—S D R| > ‘ v§(bad)A—S D R|
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® SA-SDR elegantly stabilizes the SDR for meeting style data without
hyperparameters

disappears (—0)
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‘V (good) SA SDR‘ < |V bad) SA SDR‘
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